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von Hippel-Lindau syndrome

Von Hippel-Lindau syndrome is an inherited disorder characterized by the formation

of tumors and fluid-filled sacs (cysts) in many different parts of the body. Tumors

may be either noncancerous or cancerous and most frequently appear during young
adulthood; however, the signs and symptoms of von Hippel-Lindau syndrome can occur
throughout life.

Tumors called hemangioblastomas are characteristic of von Hippel-Lindau syndrome.
These growths are made of newly formed blood vessels. Although they are

typically noncancerous, they can cause serious or life-threatening complications.
Hemangioblastomas that develop in the brain and spinal cord can cause headaches,
vomiting, weakness, and a loss of muscle coordination (ataxia). Hemangioblastomas
can also occur in the light-sensitive tissue that lines the back of the eye (the retina).
These tumors, which are also called retinal angiomas, may cause vision loss.

People with von Hippel-Lindau syndrome commonly develop cysts in the kidneys,
pancreas, and genital tract. They are also at an increased risk of developing a type of
kidney cancer called clear cell renal cell carcinoma and a type of pancreatic cancer
called a pancreatic neuroendocrine tumor.

Von Hippel-Lindau syndrome is associated with a type of tumor called a
pheochromocytoma, which most commonly occurs in the adrenal glands (small
hormone-producing glands located on top of each kidney). Pheochromocytomas are
usually noncancerous. They may cause no symptoms, but in some cases they are
associated with headaches, panic attacks, excess sweating, or dangerously high blood
pressure that may not respond to medication. Pheochromocytomas are particularly
dangerous if they develop during pregnancy.

About 10 percent of people with von Hippel-Lindau syndrome develop endolymphatic
sac tumors, which are noncancerous tumors in the inner ear. These growths can cause
hearing loss in one or both ears, as well as ringing in the ears (tinnitus) and problems
with balance. Without treatment, these tumors can cause sudden profound deafness.

Frequency
The incidence of von Hippel-Lindau syndrome is estimated to be 1 in 36,000
individuals.

Genetic Changes

Mutations in the VHL gene cause von Hippel-Lindau syndrome. The VHL gene is a
tumor suppressor gene, which means it keeps cells from growing and dividing too



rapidly or in an uncontrolled way. Mutations in this gene prevent production of the VHL
protein or lead to the production of an abnormal version of the protein. An altered or
missing VHL protein cannot effectively regulate cell survival and division. As a result,
cells grow and divide uncontrollably to form the tumors and cysts that are characteristic
of von Hippel-Lindau syndrome.

Inheritance Pattern

Mutations in the VHL gene are inherited in an autosomal dominant pattern, which
means that one copy of the altered gene in each cell is sufficient to increase the risk
of developing tumors and cysts. Most people with von Hippel-Lindau syndrome inherit
an altered copy of the gene from an affected parent. In about 20 percent of cases,
however, the altered gene is the result of a new mutation that occurred during the
formation of reproductive cells (eggs or sperm) or very early in development.

Unlike most autosomal dominant conditions, in which one altered copy of a gene in
each cell is sufficient to cause the disorder, two copies of the VHL gene must be altered
to trigger tumor and cyst formation in von Hippel-Lindau syndrome. A mutation in the
second copy of the VHL gene occurs during a person's lifetime in certain cells within
organs such as the brain, retina, and kidneys. Cells with two altered copies of this gene
make no functional VHL protein, which allows tumors and cysts to develop. Almost
everyone who inherits one VHL mutation will eventually acquire a mutation in the
second copy of the gene in some cells, leading to the features of von Hippel-Lindau
syndrome.

Other Names for This Condition
e angiomatosis retinae
» cerebelloretinal angiomatosis, familial
e Hippel-Lindau disease
*  VHL syndrome

e von Hippel-Lindau disease

Diagnosis & Management

These resources address the diagnosis or management of von Hippel-Lindau
syndrome:

e  Brigham and Women's Hospital
http://www.brighamandwomens.org/Departments_and_Services/neurosurgery/
Patient/VHLclinicFacts.aspx

*  GeneReview: Von Hippel-Lindau Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1463
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Genetic Testing Registry: Von Hippel-Lindau syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0019562/

Genomics Education Programme (UK)
https://www.genomicseducation.hee.nhs.uk/resources/genetic-conditions-
factsheets/item/88-von-hippel-lindau-disease

MD Anderson Cancer Center
https://www.mdanderson.org/cancer-types/von-hippel-lindau-disease.html

MedlinePlus Encyclopedia: Pheochromocytoma
https://medlineplus.gov/ency/article/000340.htm

MedlinePlus Encyclopedia: Renal Cell Carcinoma
https://medlineplus.gov/ency/article/000516.htm

National Cancer Institute: Genetic Testing for Hereditary Cancer Syndromes
https://www.cancer.gov/about-cancer/causes-prevention/genetics/genetic-testing-
fact-sheet

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

Drug Therapy
https://medlineplus.gov/drugtherapy.html

Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

Palliative Care
https://medlineplus.gov/palliativecare.html

Additional Information & Resources
MedlinePlus

Encyclopedia: Pheochromocytoma
https://medlineplus.gov/ency/article/000340.htm

Encyclopedia: Renal Cell Carcinoma
https://medlineplus.gov/ency/article/000516.htm

Health Topic: Kidney Cancer
https://medlineplus.gov/kidneycancer.html
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Health Topic: Pheochromocytoma
https://medlineplus.gov/pheochromocytoma.html

Health Topic: Von Hippel-Lindau Disease
https://medlineplus.gov/vonhippellindaudisease.html

Genetic and Rare Diseases Information Center

Von Hippel-Lindau disease
https://rarediseases.info.nih.gov/diseases/7855/von-hippel-lindau-disease

Additional NIH Resources

National Institute of Neurological Disorders and Stroke
https://www.ninds.nih.gov/Disorders/All-Disorders/Von-Hippel-Lindau-Disease-
VHL-Information-Page

Educational Resources

American Society of Clinical Oncology, Cancer.net
http://www.cancer.net/cancer-types/von-hippel-lindau-syndrome

Disease InfoSearch: Von Hippel-Lindau syndrome
http://www.diseaseinfosearch.org/Von+Hippel-Lindau+syndrome/7416

MalaCards: von hippel-lindau syndrome
http://www.malacards.org/card/von_hippel_lindau_syndrome

Merck Manual Consumer Version: Pheochromocytoma
http://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/adrenal-
gland-disorders/pheochromocytoma

My46 Trait Profile
https://www.my46.org/trait-document?trait=von%20Hippel%20Lindau%20s
yndrome&type=profile

Orphanet: Von Hippel-Lindau disease
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=892

Stanford Cancer Center
https://stanfordhealthcare.org/medical-conditions/cancer/von-hippel-lindau-
syndrome.html

VHL Family Alliance: What is WHL?
https://vhl.org/patients/what-is-vhl/
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Patient Support and Advocacy Resources

* National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/von-hippel-lindau-disease/

 RareConnect
https://www.rareconnect.org/en/community/von-hippel-lindau

* Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/von_hipp.html

e VHL Family Alliance
https://vhl.org/

GeneReviews

* Von Hippel-Lindau Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1463

Genetic Testing Registry

* Von Hippel-Lindau syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0019562/

ClinicalTrials.gov

e  ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22von+hippel-lindau+syndrome%?22

Scientific articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28Hippel-Lindau%5BTI%5D
%29+0R+%28von+Hippel-Lindau%5BTI1%5D%29%29+AND+%28Hippel-Lindau
+Disease%5BMAJR%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
+AND+%22last+720+days%22%5Bdp%5D

OMIM

* VON HIPPEL-LINDAU SYNDROME
http://omim.org/entry/193300
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